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TARGET STATION INSTRUMENTATION

' The antiproton production target station includes the following devices:

1.f;$éém stop

2. three beam profile monitor stations
3. 7target

4, 1lithium lens

5. pulsed magnet

6. beam dump

7. cooling water systems for lens, magnet, dump
8. pulsed §6Wéf”§upplies for lens, magnet

9. target vault air system

For each device a number of analog quantities and status bits are monitored.
Most analog quantities, such as thermocouple outputs, DC voltages and water flow,
pressure and conductivity can be read out with MADC’s. Some of ‘these signals
require voltage amplification, status bits, and status bit generating modules.
Some of the status bits are used to generate interlock chains. Modules for
amplification, status bits, and interlock chains are being built by
R. Oberholtzer and R. Barner. Status bits will be read out with a multiplexed
C-180 module which can handle up to 256 bits in. - The multiplexer is a rack
mounted module. Table I includes details of analog quantities and status bits.

Some time dependent quantities such as lens current and voltage are of
particular interest at a specific time with respect to beam passage. These will
be read out with a sample and hold module which was originally designed for the
linac. The rack mounted module has 16 sample and hold channels multiplexed to a
single ADC. The sample and hold module is controlled by a C-057 module.

Lens and magnet current, voltage and magnetic field waveforms will be
digitized with C-191 transient recorders. Standard C-191 modules are not fast
enough for this application, but modified C-191"s with supporting software are
now available from the controls group. Delivery is currently about 16 weeks.
One module can operate as a single channel digitizer at a 600 kHz sampling rate.
Data. will be transferred to the main computer system via the 10 MHz serial link.
The computer can display data, and it can store data from a number of beam
pulses. The stored data will be especially useful in analyzing device failures.
The target and lens can be moved independently under computer control. The
target, - ‘which 1is composed of a vertical stack of constantly rotating discs, can
be moved horizontally and vertically across the beam. The horizontal movement
allows adjustment of target length; vertical movement allows selection of new
target material when a layer has been damaged by radiation. The 1lens can be
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moved in a horizontal plane to any point within .250 inch radius of a nominal
center by a pair of eccentrics. The coordinate transformation between x, 'z and
the eccentric angles is derived in Appendix 1. The lens can also be moved
vertically, and it can be rotated about a vertical axis. Lens rotation and all
linear displacements except target elevation are measured with LVDT s. Target
elevation is measured with an RVDT, due to space limitations. Lens eccentricity
and target rotation are measured with 10 bit rotary encoders.

The position control system has the following components:

1. C=057 module.

2. Interface module containing motor drive latches and position data
multiplexer for LVDT s and rotary encoders

3. Motor driver cards and crate

4, 16-channel sample and hold with multiplexed 12-bit ADC for LVDT “s, RVDT
5. 11 LVDT’s, 1 RVDT, 3 rotary encoders

6. 13 DC gearmotors

The C-057 module contains a microprocessor, 8 address lines, and 16
bi-directional data lines for communication with position transducers and motors.
The main computer communicates with the C-057 thru the CAMAC serial 1link to
obtain position data and the status of limit switches. The computer also
transmits a destination as a 12-bit word, whea an operator wishes to move a
device. The C-057 module will be built and programmed by the Controls Group. To
execute a move, the operator types in a destination at a terminal. The
destination is loaded into the C-057. Locally, the C-057 reads the current
position of the device (LVDT’s RVDT, or encoders) through an interface module
designed by Joha Funk, compares this value to the destination and decides which
way the motor should rotate. The 057 then sets the appropriate motor direction
and power on latches located in the multiplexer module. Outputs of these latches
are connected to the motor driver cards. The 057 then waits in a loop, reading
out the current position and comparing it to the destination every 10
milliseconds. When the comparison is equal the C-057 resets the motor power on
latches to stop motion.

DC gearmotors were chosen instead of stepping motors in order to minimize
start-stop vibration. Qutput speeds were chosen to allow the full range of
travel in approximately 1 -minute. Limit switches are incorporated at the
endpoints of each motion. The limit switch outputs through the interface module,
where they can inhibit motion; they are sent through the C-057 to the main
computer as status bits. If a switch fails to inhibit motion, the motor will
stall when it reaches a rigid mechanical stop. Current to the motor increases as
torque increases; a current overload sensor will then turn off power.

There will be beam profile measuring stations at 3 locations along the 3.7 m
between the last quadrupole in the proton beam and the § production target. Each



_station will contain 2 SEM grids to measure the x and y profiles. Each grid will
consist of 24 parallel 100 ym diameter beryllium wires in a plane transverse to
the beam. The central 12 wires will have center to center separations of 250 um;

-~ “the  outer 6 wires on each side will have 500 im separation. Wires will be

. stretched with sufficient tension (6 grams minimum) to overcome tension 1loss
causd by thermal expansion from beam energy deposited in the wire. Signals from

_the wires will be read out by SWIC scanners. The scaaners calculate the centroid
and sigma of each profile using a Gaussian fit. Profile, centroid, and sigma
information can be sent from the scanner to a video monitor or through the CAMAC

“system to the main computer. _

A sketch of controls and instrumentation cabling is shown ia Figure 1.
Communications with the main computer are via a 10 MHz serial link to two CAMAC
crates located in the control racks near the target vault. In addition to CAMAC
modules, the control racks contain thermocouple amplifiers, miscellaneous other
amplifiers, power supplies, SWIC scanners, oscilloscopes, timers, and interlock
logic+ All direct - communications between the control racks and devices in the
target vault pass through the target vault master panel. The control racks are
also connected to the pulsed power supplies and cooling water systems, which are
1ocated outside of -the target vault, but which service devices inside the vault.
Table II contains a detailed list of all analog and digital signals between the
contral racks and the target vault master panel. Table III is a count of all
cables required between the control racks and the vault master panel, between the
vault master panel and individual devices, and between the control rack aad

___pulsed power supplies and cooling water systems. In general, twinax is used for
transmission of analog signals, and unshielded twisted pairs are used for digital
signals. Both types of cable are available in bundles containing many individual
pairs. Appropriate twinax or multipin connectors remain to be chosen. Ead rack
style connector panels will be used at the controls racks and as the target vault
master panel.

A summary of controls module requirements is shown in Table IV. CAMAC crate
and rack space requirements are shown in Table V. A proposal layout for ead rack
connector panels (vault master panel and control rack panel) is showa in Figure
2. N

Table VI lists programming to be done.
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